Characterization of a (Ca2+ + Mg2+)-ATPase activator bound to human erythrocyte membranes.
Incubation of human erythrocyte ghosts with an equal volume of 0.2 mM EDTA in isotonic KCl decreased both the activity and Ca2+ sensitivity of the (Ca2+ + Mg2+)-ATPase remaining associated with the membrane. Readdition of the EDTA-extract activated the (Ca2+ + Mg2+)-ATPase activity. The activator activity was trypsin sensitive, heat stable and retained by a phenothiazine affinity column, consistent with properties expected of calmodulin. However, unlike calmodulin, the activity was not retained by DEAE Sephadex A-50 and it eluted from Sephacryl S-200 as heterogeneous peaks of activator activity of apparent molecular weight between 107,000 and 178,000. Nevertheless, the activator in the EDTA extract both before and after gel filtration contained calmodulin, as determined by radioimmunoassay and by its activation of calmodulin - deficient phosphodiesterase. SDS-gel electrophoresis of the activator isolated by gel filtration showed a protein of Mr 56,000 in addition to a low molecular weight protein corresponding to calmodulin. It is suggested that the red cell membrane contains a calmodulin binding protein which tightly binds calmodulin as a polymeric complex in a Ca2+-independent manner.